Potentiation of agonist-stimulated cyclic AMP accumulation by tyrosine kinase inhibitors in rat pinealocytes.
To study cross-talk mechanisms in rat pinealocytes, the role of tyrosine kinase or kinases in the regulation of adrenergic-stimulated cyclic AMP production was investigated. Both norepinephrine- and isoproterenol-stimulated cyclic AMP accumulation were increased by two distinct tyrosine kinase inhibitors, genistein or erbstatin, in a concentration-dependent manner. A similar increase was observed with two other inhibitors, tyrphostin B44 and herbimycin. In contrast, daidzein, an inactive analogue of genistein, was ineffective; whereas vanadate, a phosphotyrosine phosphatase inhibitor, reduced the adrenergic-stimulated cyclic AMP accumulation. The tyrosine kinase inhibitors were effective in potentiating the cholera toxin-or forskolin-stimulated cyclic AMP accumulation, indicating that their sites of action are at the postreceptor level. Neither an activator nor inhibitors of protein kinase C influenced the potentiation of the cyclic AMP responses by genistein, suggesting that the potentiation effect by tyrosine kinase inhibitors does not involve the phospholipase C/protein kinase C pathway. However, when the phosphodiesterase was inhibited by isobutylmethylxanthine, genistein failed to potentiate and vanadate did not inhibit the adrenergic-stimulated cyclic AMP accumulation, indicating that the phosphodiesterase is a probable site of action for these inhibitors. These results suggest that cyclic AMP metabolism in the pinealocytes is tonically inhibited by tyrosine kinase acting on the cyclic AMP phosphodiesterase.